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. Management Control Program 5.2

TR RAI--5.2-1
Please provide a reporting program that is consistent with NUREG-1569, Acceptance Criterion 5.2.3(1).

Response TR _RAIl-5.2-1 |
See TR_RAI-Response and Replacement Pages; Section 5.2 “Management Control Program”

TR RAI-5.2-2
Consistent with NUREG-1568, Acceptance Criteria 5.2.3(13), please include a Land Use Survey in your
discussion of the information required to be submitted annually to NRC.

Response TR RAl--5.2-2
See TR_RAI-Response and Replacement Pages; Section 5.2 “Reporting”.

TR RAI-5.2-3

Consistent with NUREG-1569, Acceptance Criteria 5.2.3(6), please include a commitment to administer
a cultural resources inventory before engaging in any development activity not previously assessed by
NRC, and that any disturbances associated with such development will be completed in compliance
with the National Historic Preservation Act, the Archeological Resources Protection Act, and their
implementing regulations.

Response TR _RAI-5.2-3
. See TR_RAI-Response and Replacement Pages; Section 5.2 “Management Control Program”

TR RAI-5.2-4
Please clarify if there will be tailings piles on the site.

Response TR _RAI-5.2-4 »
Tailings piles will not be present on the site. See TR_RAI-Response and Replacement Pages; Section 5.2-

4 concerning TR Section 5.2.5 “Record Keeping”.

' Response to the U.S. NRC’s Request for Additional information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted Auqust 11, 2008. December 2010
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Response: TR _RAI-5.2-1

TR Section 5.2
Management Control Program

Reporting Program Consistant with NUREG 1569

Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.
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. ensure that equipment and laboratory facilities are adequate for monitoring and evaluating the
relative attainment of the ALARA objective. The RSO will develop, review, approve and enact ‘
changes in the program so that protection against uranium and its progeny and the ALARA
principle are maintained during the operation of the facility. These changes include new

equipment, process changes, and changes in the operating procedures.

The RSO will also have the authority to enforce regulations and administrative policies that
affect the program and can raise issues concerning safety to Mine Managér and the Vice
President of Environment, Health, and Safety as shown in Figures 5.1-1 and 5.1-2. A mine
manager will not possess the authority to unilaterally override the RSO’s decision to suspend,
postpone or modify an activity. The RSO will possess the authority to enforce regulations and
administrative policies that may affect any aspect of the radiological protection program. The -
RSO will also be a member of the SERP described in Section 5.2.3 and will meet the

qualifications outlined in NRC guidance.
The RSO reports directly to the Vice President of Environment, Health, and Safety.

5.2 Management Control Program

. This section describes administrative controls within the Powertech (USA) organization that are
intended to ensure the facility is operated in a manner that is protective of human health and the
environment, including the principle of ALARA. Powertech (USA)'s Management Control
Program will ensure that all applicable procedures concerning evaluations of the consequences of
a spill or incident against 10 CFR Part 20, Subpért M and 10 CER 40.60 reporting criteria are
met. Powertech (USA) has committed to procedures to avoid or mitigate potential effects on
archaeological and historic sites, This commitment is incorporated by reference in ER Appendix

4.10B.

5.2.1 Routine Activities

All routine activities involving handling, processing, or storing of radioactive material at the
Dewey-Burdock facility will be documented by written standard operating procedures (SOPs). In
addition, written SOPs will be established for health physics monitoring, sampling, analysis, and
instrument calibration. These SOPs involving radioactive material handling will incorporate

pertinent radiation safety practices.

TR_RAIl Response 5-5 December 2010
Dewey-Burdock Technical Report
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Response: TR RAI-5.2-2

TR Section 5.2.6
. Reporting

Discussion on Annual Landuse Information

Response to the U.S. NRC's Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.
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. » Create a possibility of an accident unlike what is evaluated in the license application
(as updated)

« Create a possibility of a malfunction of a structure, system, or control unlike what is
evaluated in this license application (as updated)

 Result in a departure from the method of evaluation described in the license
application (as updated) used in establishing the final safety evaluation report or the
environmental assessment or technical evaluation reports or other analyses and
evaluations for license amendments

Records of the evaluations made by the SERP will be made. These records will provide the basis
for determining if the implementations of the changes do not require a license amendment
pursuant to 10 CFR 40.44. Any change approved by the SERP will be documented in writing by
showing the affected operating procedure, facility, and/or test and experiment before and after
the change along with the date of the change. Even though Powertech (USA) is a newly formed
corporation, it possesses more than 200 years of technical experience with ISL operations. The
SERP will evaluate each well field package as it is developed. Due to the fact that Powertech
(USA) is seeking a performance based license from the NRC, the SERP will submit the first well
. field package to the NRC for review and evaluation.

The SERP will have the authority to raise issues regarding the health and safety of the workers,
general public, and/or the environment due to the operation of the facility to the Mine Manager

and the Vice President of Environment, Health, and Safety.

An annual report will be prepared which describes actions taken by the SERP including changes
to operating procedures, the facility, or tests and experiments that involve safety or the
environment enacted since the previous report was issued. The report will also document the
reason for each change, whether the change required a license amendment, and the basis for

determination.

5.2.4 Radioactive Material Postings

In order to be exempted from the requirements of 20 CFR 1902(e), all entrances to the facility
will be conspicuously posted with the following statement: “ANY AREA WITHIN THIS
FACILITY MAY CONTAIN RADIOACTIVE MATERIAL.”

5.2.5 Record Keeping
‘ All records will be maintained as hard copy originalé or stored electronically.
TR_RAI Response 5-7 December 2010

Dewey-Burdock Technical Report
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. The following information will be pennariéntly maintained both on-site and at an off-site

location until license termination:

» Records of on-site radioactive waste disposal.

*  Records of the results of measurements and calculations used to evaluate the'release v
of radioactive effluents to the environment.

* Records of spills, excursions, facility stoppages, contamination cvents, and unusual
occurrences. ' : .

* Records of inspections of waste retention systems. (no tailings at this facility)
-+ Records of the occupational monitoring described in Section 5.7.
» Information related to the radiological characterization of the facility.

* Drawing and photographs of structures, equipment, restricted areas, wellfields, and
storage areas with radioactive materials and all of their modifications.

Additionally, records of survey and calibrations will be maintained for at least 3 years. .

. All records will be stored in manner to ‘prevent record loss from fire, flood, or other unforeseen
; events beyond the control of Powertech (USA). All records will be legible throughout the

retention period described above.

5.2.6 Reporting

Consistent with 10 CFR 20.2202, Powertech (USA) will notify the NRC within 4 hours of any
event that could cause a release of licensed material or an exposure to radiation or radioactive

materials exceeding the regulatory limits.
The NRC will be notified within 24 hours of any event that causes:

* An unplanned contamination event, involving licensed material greater than 5 times
the lowest annual limit of intake, requiring longer than 24 hours to correct/clean up.

»  Equipment necessary for control of radioactive material or radiation fails and there is
no adequate redundancy/substitute.

e Medical treatment of an individual with removable contamination at an offsite
medical facility. ' '

TR_RAI Response 5-8 December 2010
Dewey-Burdock Technical Report
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. The following information will be permanently maintained both on-site and at an off-site

location until license termination:

* Records of on-site radioactive waste disposal.

»  Records of the results of measurements and calculations used to evaluate the release
~ of radioactive effluents to the environment.

* ‘Records of spills, excursions, facility stoppages, contamination ecvents, and unusual
oceurrences.

«  Records of inspections of waste retention systems. (no tailings at this facility)
» Records of the occupational monitoring described in Section 5.7.
« Information related to the radiological characterization of the facility.

« Drawing and photographs of structures, equipment, restricted areas, wellfields, and
storage areas with radioactive materials and all of their modifications.

Additionally, records of survey and calibrations will be maintained for at least 3 years.

. All records will be stored in manner to prevent record loss from fire, flood, or other unforeseen
events beyond the control of Powertech (USA). All records will be legible throughout the

retention period described above.

5.2.6 Reporting

Consistent with 10 CFR 20.2202, Powertech (USA) will notify the NRC within 4 hours of any
event that could cause a release of licensed material or an exposure to radiation or radioactive

materials exceeding the regulatory limits.
The NRC will be notified within 24 hours of any event that causes:

*  An unplanned contamination event, involving licensed material greater than 5 times
the lowest annual limit of intake, requiring longer than 24 hours to correct/clean up.

» Equipment necessary for control of radioactive material or radiation fails and there is
no adequate redundancy/substitute.

+  Medical treatment of an individual with removable contamination at an offsite
medical facility. ‘

TR_RAI Response 5-8 ‘ December 2010
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. « An unplanned explosion/fire affecting the integrity of either a container of licensed
material greater than 5 times the lowest annual limit of intake or the licensed material
itself.

The NRC will be notitied within 48 hours of any event in which spills, evaporation pond leaks,
or excursions of source material and process chemicals occurred.

A written report will be made and sent to the NRC Headquarters Manager within 30 days of each
event listed above. That report will contain details about the event including the conditions

leading up to the event, corrective measures taken, and their results.

The following reports will be submitted to the NRC at the indicated frequency:

» Annually, a SERP report as described in Section 5.2.3.

» Semiannually, an effluent and environmental monitoring report as required by
10 CFR 40.65.

» Annually, the ALARA audit report detailed in Section 5.3.3.
*  Annually, the land use survey report

. *  Annually, summary of monitoring data detailed in Section 5.7 and any corrective
actions resulting from SERP actions, inspections described in Section 5.3 or reporting
triggers described above.

5.3 Management and Audit Program

This section describes management and audit programs Powertech (USA) will use to periodically
evaluate compliance with and effectiveness of the radiation protection, operational monitoring,
and environmental programs at the facility. A series of health physics inspections and audits of

the radiation protection and ALARA programs will be conducted.

The company’s primary goal of the radiation protection program is to ensure doses to workers
and the members of the public are ALARA, according to the requirements in 10 CFR 20.1101(b)
which states: “The licensee shall use, to the extent practicable, procedures and engineering
controls based upon sound radiation protection principles to achieve occupational doses and
doses to members of the public that are as low as is reasonably achievable (ALARA)." The
Management and Audit Program is designed to provide quality assurance based upon reviews
. and evaluations of the effectiveness of radiation protection provided for workers and members of

TR_RAI Response 5-9 December 2010
Dewey-Burdock Technical Report
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Response: TR RAI-5.2-3

TR Section 5.2
Management Control Program

Cultural Resources Inventory Prior to Development Activity

. Response to the U.S. NRC's Request for Additional information

Dewey-Burdock Uranium Project-Source Material License Application i
Technical Report Submitted August 11, 2008.
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Response: TR_RAI-5.2-4

TR Section 5.2.5
Record Keeping

Tailings Piles are not present at the ISL Facility

Response to the U.S. NRC's Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.
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Management and Audit Program 5.3

"~ TR RAI-5.3-1
Piease address the following issues related 10 the applicant’s ALARA program.

(a) Consistent with the regulatory citations above and Regulatory Guide 8.37, please provide
additional discussion on the applicant’'s ALARA program.

(b) Specifically address those items in Section 1.1, Licensee Management, of Regulatory Guide 8.31
and regulatory position C (1) of Regulatory Guide 8.10 that are not currently addressed in the
application.

Response TR _RAI-5.3-1(a) _
See TR_RAI-Response and Replacement Pages; Section 5.3 “Management and Audit Program”.

Response TR RAI-5.3-1{b)
Licensee Management ltems in RG-8.31_Section 1.1 are listed below followed by the appropriate TR

section where each commitment is made within the respective discussion of the applicable program

and/or management schema described.

1. A strong commitment to and continuing support for the development and implementation of the
radiation protection and ALARA program;
Addressed in: TR_Section 5.0 pg.5-1 first paragraph

2. Information and policy statements to employees, contractors, and visitors;
Addressed in: TR_Section 5.5 pg.5-13

3. A periodic management audit program that reviews procedural and operational efforts to maintain
exposures ALARA;
Addressed in: TR_Section 5.3 begin on pg . 5-9

4. Continuing management evaluation of the radiation safety (health physics) program, its staff, and its
allocation of adequate space and money;

Addressed in: TR_Section 5.0 pg.5-1 first paragraph; TR_Section 5.3 begin on pg . 5-9

5. Appropriate briefings and training in radiation safety, including ALARA concepts for all uranium
employees in the facility and, when appropriate, for contractors and visitors.

Addressed in: TR_Section 5.5.4 pg. 5-15; TR_Section 5.5 pg.5-13; TR_Section 3.3 begin pg. 3-59;
TR_Section 4.2.3 pg. 4-28; TR_Section 5.3.4 pg; 5-11; TR_Section 5.4 pg. 5-12

Response to the U.S. NRC’s Request for Additional Information

Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted Auqust 11, 2009, December 2010
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Powertech (USA) believes the information contained within the application is in line with the general

. operating philosophies acceptable to the NRC staff as described in RG-8.10. The application strongly
supports the management’'s commitment to maintaining expdsures ALARA and reducing exposures

when possible. Refer to the foilowing TR_Sections: 4.1.1 Radon; 4.1.2.2 Atmospheric Discharges from

the Yellowcake Draying and Packaging System; 5.0 Operations; 5.1 Corporate Organization and
~Administrative Procedures; 5.1.5 Radiation Safety Officer; 5.2 Management Control Program; 5.3
Management and Audit Program; 5.3.4 Annual Radiation Protection and ALARA Program Audit; 5.5.1

Initial Training; 5.7 Radiation Safety Controls and Monitoring; 6.3.2 Preliminary Radiological Surveys and
Contamination Control; 6.4.1.3 Uranium Chemical Toxicity Assessment; 6.4.3 Surface Soil Cleanup

Verification and Sampling Plans.

_. Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technicai Report Submitted Auqust 11, 2009. December 2010
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Response: TR RAI-5.3-1(a)

TR Section 5.3

Management and Audit Program

Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.
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. * An unplanned explosion/fire affecting the integrity of either a container of licensed
material greater than 5 times the lowest annual limit of intake or the licensed material
itself.

The NRC will be notified within 48 hours of any event in which spills, evaporation pond leaks,

or excursions of source material and process chemicals occurred.

A written report will be made and sent to the NRC Headquarters Manager within 30 days of each
event listed above. That report will contain details about the event including the conditions

leading up to the event, corrective measures taken, and their results.

The following reports will be submitted to the NRC at the indicated frequency:

* Annually, a SERP report as described in Section 5.2.3.

* Semiannually, an effluent and environmental monitoring report as required by
10 CFR 40.65.

* Annually, the ALARA audit report detailed in Section 5.3.3.
* Annually, the land use survey report

. * Annually, summary of monitoring data detailed in Section 5.7 and any corrective
actions resulting from SERP actions, inspections described in Section 5.3 or reporting
triggers described above. '

5.3 Management and Audit Program

This section describes management and audit programs Powertech (USA) will use to periodically
evaluate compliance with and effectiveness of the radiation protection, operational monitoring,
and environmental programs at the facility. A series of health physics inspections and audits of

* the radiation protection and ALARA programs will be conducted.

The company’s primary goal of the radiation protection program is to ensure doses to workers
and the members of the public are ALARA, accdrding to the requirements in 10 CFR 20.1101(b)
which states: “The licensee shall use, to the extent practicable, procedures and engineering
controls based upon sound radiation protection principles to achieve occupational doses and
doses to members of the public that are as low as is reasonably achievable (ALARA).“" The
Managemeﬁt‘ and Audit Program is designed to provide quality assurance based upon reviews

and evaluations of the effectiveness of radiation protection provided for workers and members of

TR_RAI Response j 5-9 " December 2010
Dewey-Burdock Technical Report
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. ' the public. For more information regarding exposures to members of the public see TR Section
' 2.9.6.

5.3.1 Health Physics Inspections — Daily a ¥

The RSO or an RSO designee will conduct a daily visual inspection of all work and storage areas
in the facility. The purpose of these inspections is to determine if good radiation practices are
being implemented properly, including minimizatioh of contamination through proper
housekeeping and cleanup, SOPs are being followed, and if issues identified in prior inspections

have been addressed and corrected. See section 5.4 for radiation staff qualifications.
: A

5.3.2 Health Physics Inspections — Weekly

Once a week, the RSO and Mine Manager will perform an inspection of all facility areas. The
purpose of these inspections is to examine the general radiation control practices and observe the

required changes in procedure and equipment.

Procedural deviation or other issues potentially affecting facility compliance, health and safety,
or environmental impacts found during the inspections will be recorded in an inspection logbook
. or equivalent tracking system along with the date of the inspection and the signature of the
inspector. These entries will be kept on file for at least a year. The RSO will discuss the
problems with members of management that have the authority and responsibility to rectify

them.

Additionally, the RSO will review the shift logs and daily work-orders, on a regular baéis, where
there was potential of exposing employees. The RSO will determine if each action was
authorized in writing by a person with the proper authority (the RSO or someone designated by
the RSO). ‘

5.3.3 Health Physics Reviews — Monthly

At least monthly, the RSO will review the results of daily and weekly inspections, including a
review of all monitoring and exposure data for the month. The RSO will then write a report
summarizing the significant worker protection activities for the month. The report will
summarize the most recent personnel exposure data, bioassays, and time-weighted calculations

for the month along with the pertinent radiation survey records for the month.

TR_RAI Response 5-10 . ‘ December 2010
Dewey-Burdock Technical Report
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. Radiation Safety Training 5.5

TR RAI-5.5-1
Consistent with Regulatory Guide 8.13 and NUREG-1569, Acceptance Criteria 5.5.3(2), please provide
the applicant's specific policy on declared pregnant women.

Response TR RAI-5.5-1 :
See section TR_Sections 5.5.1, 5.7.2.2 and 5.7.4.3. The training program {consistant with RG 8.13) for

declared pregnant workers is outlined in the above mentioned sections of the TR.

TR _RAI-5.5-2
Consistent with Regulatory Guide 8.31 and NUREG-1569 Acceptance Criteria 5.5.3(1), please provide a
proposed training program that includes nonradiological hazards for workers.

Response TR RAI-5.5-2
Regulatory Guude 8.31_Section 2.5 and NUREG-1569, Acceptance Criteria 5.5.3(1) both address risks of

exposure to radiation, the applicant has addressed these components of the training program in

TR;Section 5.5.1. TR_Section 5.5.3 Visitor Training addresses radiological and nonradiological training
for visitors. TR_Section 5.5.4 Contractor Training addresses type of training appropriate for the work
, * that will be performedv by the contractor. See also TR_Section 3.3 (Subparts H and Z}. TR_Section
. 7.2.5.4 commits the applicant to “rigorous safety training”. TR_Section 7.5.1 includes by reference
NUREG-1910 other training that could be implemented. Also, for language regarding a proposed non
radiological hazard training program see TR”RAI—Responsé and Replacement Pages; Section 5.5-2

applicable to TR Section 5.5 “Initial Training”.

TR _RAI-5.5-3 :
Consistent with Regulatory Guide 3.46, please provide a copy of the proposed written radiological
safety instructions in conformance with 10 CFR 19.12.

Response TR RAI-5.5-3
See TR_RAI-Response and Replacement Pages; Section 5.5 For TR Appendix 5.5-A ”Proposed Written

Radiological Safety Instructions”.

. Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009. December 2010
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Response: TR _RAIl-5.5-1 and 5.7.4-4

TR Section 5.7.2.2 and 5.7.4.3

Employee Monitoring and Prenatal and Fetal Exposure

Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.
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. '5.7.2.2 Employee Monitoring

Pursuant to 10 CFR 20.1502, employees working at the facility will be monitored for external
radiation exposure if they have the potential to receive 10 percent of an applicable limit in a year.
Monitoring . requirements will be determined in accordance with guidance found in
NRC Regulatory Guide 8.34. | |

The applicable adult worker radiation dose limits are as follows:

* 5 rem deep-dose equivalent (DDE)

* 15 rems lens dose equivalent (LDE)

¢ 50 rems shallow-dose equivalent to the skin (SDE)
* 50 rems shallow-dose equivalent to any extrémity

Applicable limits for minors working at the facility are 10 percent of the adult limits listed

above.

, . Applicable limits for declared pregnant workers are the same as adult workers with the exception
| of the DDE wich is 10 percent of the adult limit for the period of gestation. ’

Employee participation in the external radiation monitoring program include those working in
the following departments: Environmental, Health and Safety; Construction and Production;
number of personnel are estimated at 90 participants at program start. See Figure 5.1-2 for

personnel who may be included into the external radiation monitoring program.

Employees not monitored that have a change in exposure potential such that they may receive
10 percent of an applicable dose listed above in one year will be monitored. Conversely,
monitored employees can be eliminated from the external radiation monitoring program
provided they no longer have the potential to receive 10 percent of the applicable doses listed

above in one year. : )

Personnel monitoring for external radiation will be done by issuing dosimeters to personnel who
may potentially exceed 10 percent of the annual occupational limit (10 CFR 20.1201 (a)).
Powertech (USA) may monitor other workers, although not required, for occupational expoéures
during the first year of operations to ensure that all workers are receivihg less than 10 percent of

. the 5 rem annual limit; after the first year evaluation, monitoring may be reduced or eliminated at

TR_RAI Response : 5-29 December 2010
Dewey-Burdock Technical Report
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. some locations. This decision would be at the discretion of the RSO. TLDs or OSLs will also be
utilized as dose area monitors. The dosimeters will have a sensitivity of 1 mrem and will be
issued by a company currently holding personal dosimeter accreditation by the National
Voluntary Laboratory Accreditation Program (NVLAP) of the National Institute of Standards
and Technology (NIST). The dosimeters will be exchanged monthly for worker with declared

pregnancies and quarterly for all other radiation workers.

High Radiation Area: Any accessible area in which an individual could receive a dose
equivalent exceeding 100 mrem in 1 hour at 30 cm (1 ft) from the source or from any surface the
radiation penetrates. The existence of a high radiation area occurring within an ISL facility is

unlikely.

However unlikely the occurrence may be, if it were necessary for an individual to enter a high
radiation area, the individual would be monitored with a personal monitoring device and
equipped with a calibrated rate meter and appropriate detector. Any work performed within the

area would be limited and performed in such a manner as to only permit the minimum exposure.

The licensee is aware of 10 CFR Subpart G §20.1601 and would have qualified staff present and
. prepared to implement and utilize monitoring devices and the controls deemed applicable to the

specific circumstances and area in order to control access and exposure.

All external doses received by monitored personnél above 10 percent of the above limits will be
reported on NRC Form 5 or in a format which contains all the information listed on NRC

Form 5.

5,7.2.2.1 Administrative Action Levels

Consistent with RG 8.30 action levels for worker protection will be established for the necessary
work area(s), work activities, constituent(s), and for employee exposure and or contamination,
dose rate and quarterly dose. If action an action level is ekceeded, the RSO will conduct an
investigation into the specific occurrence and take corrective action, when appropriate. The
exceedance should be documented along with any corrective action that occurred and any
preventative measures employed. If any limits or constraints specified in Subpart M of 10 CFR
Part 20 and §40.60 are exceeded the NRC will be notified by the licensee as soon as possible.
The records of such events will be kept by the licensee until license termination. An example of

how action levels will be determined is summarized below.

TR_RAI Response 5-30 December 2010
Dewey-Burdock Technical Report
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5.7.4.2 Radon Decay Production Exposure

. The amount of radon decay products exposure an employee received in a year will be calculated

using the following equation:

1 &Cixy
“ 1704 PE

Equation 5.3

where E,q is the exposure to radon decay products in working level months (WLM) the employee
received in a year, C; is the average concentration, or working level (WL), of radon decay
products of each exposure, t; is the time of each exposure in hours, PF; is the respiratory
protection factor of each exposure, and n is the number of exposures the employee had during

the year.
According to 10 CFR 20 Appendix B, 4 WLM equates to 5 rem CEDE.

5.7.4.3 Prenatal and Fetal Exposure

The dose to the embryo and fetus is calculated as the sum of the deep-dose equivalent of the
declared pregnant worker and the dose to the embryo/fetus from radionuclides in the

. embryo/fetus and the declared pregnant worker. The calculations will be done according the
NRC Regulatory Guide 8.36 “Radiation Dose to the Embryo/Fetus”.

5.7.5 Bioassay Program

A urinalysis bioassay program will be established at the facility in order to detect employee
intakes of uranium. The program will be consistent with the recommendations contained in
NRC Regulatory Guide 8.22 “Bioassays at Uranium Mills” (RG 8.22). All employees that will
handle yellowcake will give a urine sample prior to starting employment and upon termination of
employment. During operation of the facility, each employee that has the potential to ingest or

inhale yellowcake will give a urine sample on a monthly basis.

Additionally, urine samples will be collected from workers who were exposed to airborne

yellowcake suspected of exceeding the 40-hr weekly limit of 1 x 107" 4Ci / mL.

All urine samples will be analyzed for uranium content by a contract laboratory that can achieve
a minimum sensitivity of 5 pug/L. The results of the analyses will be documented. Action levels
for urinalysis will be established based upon Table 1 in RG 8.22.

TR_RAI Response 5-48 ] December 2010
Dewey-Burdock Technical Report

ED_005364K_00001311-00020



Powentech (UsA) Inc.

Response: TR RAI-5.5-3

TR Appendix 5.5-A

Proposed Written Radiological Safety Instructions

Response to the U.S, NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.

ED_005364K_00001311-00021



Appendix 5.5-A: Proposed Written Radiological Safety
‘ Instructions

§ 19.12 Instruction to workers.

{a) All individuals who in the course of employment are likely to receive in a year an occupational dose in
excess of 100 mrem {1 mSv) shall be--

{1) Kept informed of the storage, transfer, or use of radiation and/or radioactive material;

(2) Instructed in the health protection problems associated with exposure to radiation and/or radioactive
material, in precautions or procedures to minimize exposure, and in the purposes and functions of protective
devices employed;

(3) Instructed in, and required to observe, to the extent within the workers control, the applicable provisions of
Commission regulations and licenses for the protection of personnel from exposure to radiation and/or
radioactive material; '

{4) Instructed of their responsibility to report promptly to the licensee any condition which may lead to or
cause a violation of Commission regulations and licenses or unnecessary exposure to radiation and/or

. radioactive material;

(5) Instructe(fj in the appropriate response to warnings made in the event of any unusual occurrence or
malfunction that may involve exposure to radiation and/or radioactive material; and

(6) Advised as to the radiation exposure reports which workers may request pursuant to § 19.13.
i

(b} In determ‘lining those individuals subject to the requirements of paragraph (a) of this section, licensees must
take into conFsideration assigned activities during normal and abnormal situations involving exposure to
radiation and/or radioactive material which can reasonably be expected to occur during the life of a licensed
facility. The extent of these instructions must be commensurate with potential radiological health protection
problems présent in the work place.

.i
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External Radiation Exposure Monitoring Program 5.7.2

TR RAI-5.7.2-1 »
Provide a description of survey instrumentation sufficient to measure expected gamma dose rates
during operation.

Response TR _RAl-5.7.2-1
According to NUREG 1569; Acceptance Criterion 5.7.2.3(3) applies to the proposed external radiation

monitors apprdpriate to the facility operation. It is the applicant’s understanding, the NRC’s request is
specific to Radiation Area: Any accessible area in which an individual could receive a dose equivalent
exceeding 5 mrem in 1 hour at 30 cm {1 ft} from the source or from any surface the radiation
penetrates. It is unlikely an area exceeding 5 rem in 1 hour at 30 cm would occur within an ISL facility.

This type of survey is not deemed “reasonable” under normal operating circumstances.

The applicant refers the reviewer to TR_Section 5.7.2.3 “External Radiation Surveys” with regards to

description of instrumentation, sensitivity, calibration, frequency, etc.

Also See TR_RAI-Response and Replacement Pages; Section 5.7.2-1 for information concerning OSL

dosimeters in TR Section 5.7.2.2 “Employee Monitoring”.

TR _RAI-5.7.2-2
Consistent with Regulatory Guide 8.30, please provide these action levels or justification for an
alternate program.

Response TR _RAI-5.7.2-2
See TR_RAlI-Response and Replacement Pages; Section 5.7.2-2 for additional information on

administrative action levels for TR Section 5.7.2.2.1.

TR RAI-5.7.2-3
Discuss the applicant's employee monitoring program as it relates to individuals entering a high
radiation area.

Response TR RAI-5.7.2-3 .
See TR_RAI-Response and Replacement Pages; Section 5.7.2-3 for additional information in TR Section

5.7.2.2 “Employee Monitoring”.

TR _RAI-5.7.2-4

Regulatory Guide 3.46 recommends indicating the number and category of personnel that will be
included in the external radiation monitoring program. Please provide this information or justification
for not including it in the application.

Response to the U.S. NRC’s Regquest for Additional information

Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009. December 2010
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Response TR RAIl-5.7.2-4

. See TR_RAI-Response and Replacement Pages; Section 5.7.2-4 concernmg the categories and quantity of
personnel that may be included in the external radiation monitoring program (TR Section 5.7.2.2 text
insertion). Please refer to Figure 5.1-2: Facility Organizational Structure also for categories and numbers

-of individuals whom may be monitored within the first year of operation.

TR _RAI-5.7.2-5

Section 5.7.2.1 refers to Figure 5.7-1 for the locations of fixed radiation exposure measurements at the
Dewey-Burdock facility. However, Figure 5.7-1 depicts the proposed operational environmental
monitoring sites. Please provide the correct figure reference(s).

Response TR RAI-5.7.2-5
TR_Section 5.7.2.3 External Radiation Surveys provides the proposed locations of exposure rate

monitors inside and outside the facilities. See Figures 5.7-2 through 5.7-5 of the above mentioned

section of the TR.

. Respoanse to the U.S. NRC’s Request for Additional information
Dewey-Burdock Uranium Project-Source Material License Application :
Technical Report Submitted Auqust 11, 2009. December 2010
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Response: TR RAI-5.7.2-1

TR Section 5.7.2.3

External Radiation Surveys

. Response to the U.S. NRC's Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.
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. Gamma action levels are usually determined after fluctuations of normal operating levels have
been established. The action level is usually set just higher than the fluctuation of normal
operating levels. The action levels may vary based on background levels; distance from source;
type of shielding available within the work area and type of work. All of which will be
considered in the development of gamma dose action levels. See section 5.7.4 for more

information on dose assessment.

A facility action level of 25% of the DAC for soluble natural uranium and 0.08 WL for radon-
222 with daughters present will be established. If an airborne uranium sample exceeds the action
level for soluble uranium or radon-222, the RSO will investigate the cause and increase the
sarhpling frequency to weekly until the radon daughter concentration levels do not exceed the
action level. An administrative action level will be set at 130 DAC-hours for exposure to
insoluble uranium, and/or radon daughters for any calendar quarter. If the action level is
exceeded, the RSO will initiate an investigation into the cause of the occurrence, determine any
corrective actions that will reduce future exposures, and document the corrective actions taken.

Results of the investigation will be reported to management.

. An action level for urinalysis will be establishd utilizing RG 8.22 Table 1. The results of the
bioassay program also will be used to evaluate the adequacy of the respiratory protection
program at the facility. An abnormally high urinalysis will be investigated both to determine the

" cause of the high result, and determine if the exposure records adequately reflect such an

exposure occurred.

5.7.2.3 External Radiation Surveys

Shortly after the facility becomes operational, at least 20 gamma radiation mez_isurements will be
taken in order to characterize the radiation levels at the facility, as stated in RG 8.30. The
locations where these measurements will be performed are depicted on Figures 5.7-2 through
5.7-5. Based on these measurements, areas where a person may receive a dose of 5 mrem in
1 hour at 30 cm (1 foot) from a radiation source or radiation-emitting surface will be posted as a
“Radiation Area” as‘required in 10 CFR 20.1902(a). For areas with radiation levels less than
those defined for a radiation area, follow-up measurements will be performed semiannually to

evaluate potential impacts of changing proeess conditions on facility radiation levels.

Areas posted as “radiation areas” will be investigated to determine the source of radiation and

will be surveyed for gamma radiation on a quarterly basis as described in RG 8.30. Methods to

TR_RAI Response 5-31 December 2010
Dewey-Burdock Technical Report
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. reduce radiation levels using engineering controls, process adjustments, or maintenance practices

will be evaluated once the source of radiation is determined

The instrumentation used in the external gamma radiation surveys will be portable, battery
operated and will have a sensitivity of at least 0.1 milliroentgens per hour (mR/hr) and be able to

measure radiation levels as high as 5 mR/hr.

The instrumentation will be calibrated according to the manufacturer’s instructions or at least
once a year. Operational checks on the instruments will be performed before each daily use.

The instruments will be operated according to manufacturer’s recommendation.

Since yellowcake will be generated at the facility, there is a potential hazard from external beta
radiation. Specifically, operations requiring direct handling of aged yellowcake may lead to
significant exposures to the skin. Therefore, a beta survey will be conducted at or near surfaces
for each operation requiring direct handling of yellowcake. A beta survey will also be conducted
when the equipment or operating procedures are changed in a way that may affect the exposure
of the worker to beta radiation. These surveys will also be used in determining the level of

‘ personal protective equipment (PPE) required for the operations.

The instrumentation to be used in the beta surveys will be portable, have a sufficient efficiency
for detecting beta radiation, and have a low efficiency for detecting gamma radiation. An
example is a Ludlum Model 44-9 Pancake G-M Detector coupled with an appropriate

ratemeter/scaler.

Beta doses will be determined using one of two ways. One method uses the information
acquired during the beta radiation surveys. Average beta radiation fluence rates can be
estimated, assuming all net counts are beta radiation from the yellowcake. The estimated
average particle fluence rates, along with the amount of time spent on each operation by each
worker and the average energy of beta radiation emitted from yellowcake can be used to
determine the amount of radiation dose to the skin of the workers from beta radiation. The other

method to determine beta radiation doses involve using Figures 1 and 2 from RG 8.30.

TR_RAI Response 5-32 December 2010
Dewey-Burdock-Technical Report
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. In-Plant Airborne Radiation Monitoring Program 5.7.3

TR RAI-5.7.3-1

Please address the following in regards to radon decay product monitoring:
a. Consistent with Regulatory Guide 8.25, please describe how airflow patterns will be established
within the facilities and will they be verified throughout the operational lifetime of the facilities.
b. Consistent with Regulatory Guide 8.25, please describe how air sampling locations will be
evaluated over time to confirm that their locations are still appropriate.
¢. _Consistent with Regulatory Guide 8.30, please provide a description of your air sampling
program during the first year of operations to ensure that the proposed program adequately
provides measurements of the concentrations representative of the concentrations to which
workers are exposed.

Response TR_RAI-5.7.3-1(a}

See TR_RAI-Response and Replacement Pages; Section 5.7.3-1(a) for additional information concerning
determining air flow patterns within work areas in TR Section 5.7.3 “Airborne Radiation Monitoring

Program”.

Response TR _RAI-5.7.3-1(b}
See TR_RAIl-Response and Replacement Pages; Section 5.7.3-1(b).

. Response TR _RAI-5.7.3-1{c)

See TR_RAI-Response and Replacement Pages; Section 5.7.3-1{c}); For more information see TR Section
5.7.3.

TR _RAI-5.7.3-2 v
Consistent with NUREG-1569, Acceptance Criterion 5.7.3.3(2) and Regulatory Guide 8.30, specify the
LLD for radon daughter measurements. ’

Response TR RAI-5.7.3-2
See TR_RAI-Response and Replacement Pages; Section 5.7.3-2 for requested information inserted into

TR Section 5.7.3.2 and TR Section 4.1.1.

TR RAI-5.7.3-3

Please address the following in regards to airborne particulate monitoring:

a. please provide facility drawings that depict the facility layout and the location of samplers for
airborne particulates,

b. please describe how airflow patterns will be established within the facilities and will they be
verified throughout the operational lifetime of the facilities?

¢. please describe how air sampling locations will be evaluated over time to confirm that their
locations are still appropriate.

. Response to the U.S. NRC's Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009. December 2010
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d. please provide a description of the applicant's air sampling program during the first year of
operations to ensure that the proposed program adequately provides measurements of the
concentrations representative of the concentrations to which workers are exposed.

e. please provide a description of the applicant’s air sampling program for areas not designated as
airborne radioactivity areas.

Response TR_RAI-5.7.3-3(a)
See TR Section 5.7.3.2 Airborne Particulate Monitoring paragraph 5.

Response TR _RAI-5.7.3-3(b)
See Response TR_RAI-5.7.3-1(a.)

Response TR_RAI-5.7.3-3(c)
Response TR_RAI-5.7.3-3{c) for additional information in TR Section 5.7.3.2. “Airborne Partlculate

Monitoring”.

Response TR_RAI-5.7.3-3(d) v
See Response TR_RAI-5.7.3-3(d) for additional information in TR Section 5.7.3.2 and Figure 5.7-10 “Air

Particulate Sampling Locations”.

Response TR _RAI-5.7.3-3{e) -
See Response TR_RAI-5.7.3-3{e) for additional information in TR Section 5.7.3.2 concerning accuracy of

air volume sampled.

TR RAI-5.7.3-4
Piease provide an LLD formula that is consistent with Regulatory Guide 8.30 or a technical justification
for an alternate methodology.

Response TR RAI-5.7.3-4 ,
"The technical justification for using the LLD equation based on Regulatory Guide 8.25 is contained in
NUREG 1400 “Air Sampling in the Workplace” (USNRC, 1993).

We believe the equation in Regulatory Guide 8.30 is incorrect as will be shown below.

Regulatory Guide 8.30 uses the following formula to calculate LLD.

LLD 314655, (Equation 1)
= IRBCLEDE
N 3.7x10% EVye ™
where:
LLD = the lower limit of detection (uCi/mi)
Sp= the standard deviation of background count rate (counts per second)
3.7x10% = the conversion from disintegrations per second to uCi

Response to the U.S. NRC’s Request for Additional information
Dewey-Burdock Uranium Project-Source Materigl License Application
Technical Report Submitted August 11, 2009. December 2010
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= the counting efficiency {counts per disintegration)
= the sample volume (mi)

Y = the fractional radiochemical yield if applicable
= the decay constant for the particular radionuclide
t= the elapsed time between sample collection and counting

When performing gross alpha counts on a filter for natural uranium, all counts above background are
assumed to be from natural uranium. Thus, the Y variable in the above equation is not applicable and

the exponential term in the denominator goes to 1 due to the long effective half life of natural uranium.
The Equation 1 can then be simplified to the following:

3+ 4.658;,

LLD = ——e—
3.7x10% EV

(Equation 2)

Sy is the standard deviation of background count rate (counts per second) and is calculated using
Equation 3.0.

]!

H { T

RyTs|1+52
b SI’*‘. Tb/}

§, = A {Equation 3)
Ty
where:
Sp= the standard deviation of background count rate (counts per second)
T, = the gross counting time or sample counting time (s)
Ty = the background counting time (s)
Rp = ~ the background count rate

The equation proposed in the application to calculate LLD for uranium concentrations in air is shown in
Equation 4.

B ra Ts‘\r
2.71+ 3.29 |RyTs [\1 + TT,)'
_ N .
Sy = VERT, (Equation 4)
where:
Sy= the standard deviation of background count rate {counts per second)
Ts= the gross counting time or sample counting time (s)
Ty= the background counting time {s)
Ry = the background count rate
K= the conversion from disintegrations per second to uCi (3.7 x 10%) -

Response to the U.S. NRC's Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009.
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= the counting efficiency (counts per disintegration)
= the sample volume (mi)
Substituting the variable S, for the standard deviation of background count rate into Equation 4 yields

Equation 5 below.

_ 271+ 329§

LLD
KEV .

{Equation 5

A special case of S, where the background counting time (T,) equals the sample counting time (Ty)

results in the following relationship (Equation 6) for S;:

_
RpTs — /Ry T, '
S =l—%s's— VZ or 1,.41%E (Equation 6)

Substituting Equation 6 into Equation 5 results in Equation 7

. 271+ 465,/RgTs
LLD =
VEKT

{Equation 7)

A more rigorous formulation for extreme low-level counting using the exact Poisson distribution was
given in Currie, 1972. Here, 2.71 (the Poisson-Normal approximation) is replaced by the exact Poisson

value of 3.

Using this value, Equation 7 becomes:

3+ 4.65 /Ry Ts
LLD =
VEKT

(Equation 8)

We believe Equation 8 should be used in the simplified case where the background counting time is
equal to the sample counting time if the exact Poisson distribution is used. The effect of using 2.71
versus 3 on the LLD is small and we bhelieve either is appropriate in estimating the LLD for air
concentrations. Equation 8 is similar to Equation 2 (the simplified Regulatory Guide 8.30 equation) in

form but accurately addresses S, while Equation 2 does not accurately address S,.
References for 5.7.3-4
NRC 1993. NUREG 1400, Air Sampling in the Workplace, Final Report. September

L.A Currie, The Measurement of Environmental Levels of Rare Gas Nuclides and the Treatment of Very
Low-Level Counting Data. \EEE Trans. Nucl. Sci. NS19 (1), 119-126 (1972)

Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
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TR _RAI-5.7.3-5 _
Consistent with Regulatory Guide 8.30, please provide action for each sampling location or
justification for an alternate program.

Response TR_RAI-5.7.3-5
See TR_RAI Response 5.7.2-2 additional information for TR Section 5.7.2.2.1 “Administrative Action

Levels”.

TR _RAI-5.7.3-6

in Sections 4.1.2 and 5.7.3.2 of the TR, the applicant states that yellowcake produced at the facility
should be considered "soluble” with respect to occupational radiation exposure based on footnotes in
10 CFR 20, Appendix B. NRC staff is unaware of any footnotes making this statement, This terminology
is outdated and is no longer relevant to 10 CFR 20, Appendix B, occupational radiation exposure limits.
It also appears to be inconsistent with NRC guidance given at the November 2008 uranium recovery
workshop held in Denver, CO (ML09351 0162). In regards to the applicant's airborne particulate
monitoring program, please provide the following information:

a. Provide a specific reference in 10 CFR 20 that describes hydrogen peroxide precipitated yellowcake
as "soluble” for radiation protection purposes.

b. Regarding the determination of the inhalation classification of yellowcake produced at the Dewey-
‘ Burdock facility, provide an air particulate monitoring program consistent with guidance given at the
November 2009 uranium recovery workshop held in Denver, CO (ML093510162) or a technical

justification for an alternate methodology.

Response TR' RAI-5.7.3-6{a)

(a). Clarification: TR_Section 4.1.2 is referring to uranyl peroxide (yellowcake) as soluble in body fluids
with respect to drying temperature during processing. TR_Section 5.7.3.2 basically quotes the current

regulation ISL licensees are bound to comply with.

Although aspects of solubility were discussed within a power point presented at the November 2009
uranium workshop, there is no specific action items listed in ML093510816 concerning‘the occupational
radiation exposure limits. There are specific areas of concern identified for contamination {items 3 and
4); the action by the NRC was a determination that RG 8.30 would be the standard until it is revised in
dealing with contamination control limits and personnel contamination limits. It seems only logical that
applicants would follow this same guidance in RG 8.30 (in areas where document is correct) regarding
occupational radiation exposure until RG 8.30 is revised, vetted, and approved by the Commission. In
addition, there are many TR_RAIs that specifically request that responses are consistent with RG 8.30

regarding the in-plant airborne radiation monitoring program (see TR_RAIs in section 5.7.3).

. Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2009, . December 2010

ED_005364K_00001311-00036



Powertech (Usa) Inc.

The applicant refers the reviewer to RG 8.30 Section 2.2 “new process uranyl peroxide” or UQO, as
described in TR_Section 3.2.5. This discussion relates to yellowcake dried at low temberatures of less
than 400 "C {this includes uranyl peroxide} being more soluble in body fluids than yellowcake dried at
higher temperatures. “For purposes of compliance with 10 CFR Part 20, yellowcake undried or dried at
low temperature should be classified as soluble” (RG 8.30; section 2.2). With that stated and referenced
the applicant would direct the reviewer’s attention to the footnotes referred to in 10 CFR Part 20
Appendix B. This part of the regulation is presented in TR_RAI-Response and Replacement Pages;
Section 5.7.3-6(a) for the reviewer’s convenience. This approach is also consistent with recent

applications; three examples are provided below:
° Lo;t Creek Projec(t;‘(ML090080451)
¢ Uranium One (ML0820527)
f Uranerz Energy Corporation {ML102650539) )

The regulatory reference that provides for the determination of soluble mixtures in air is 10 CFR Part 20
Appendix B, Footnote 3 (attached) is also referenced in § 20.1201(e). The reviewer gives no justification
for the statement “This terminology is outdated and is no longer relevant to 10 CFR 20, Appendix B,
occupational radiation exposure limits”. The referenced footnotes are an extension of 10 CFR PART 20

Appendix B.

Powertech (USA) is bound by the law to comply with 10 CFR Part 20 and BMPs; in conjunbtion the
applicant utilized RG 8.30 as guidance due to the following facts: 10 CFR Part 20 is the active regulation
by which the standards for protection against ionizing radiation resulting from ISL activities under
licenses issued by the NRC. These regulations are issued under the Atomic Energy Act which ISL
operators are obligated to comply with. RG 8.30 was written and vetted through the public and
commission processes in order to provide industry with methods and techniques acceptable to the NRC.
RG 8.30 represent the most current guidance that has been through the complete eValuating and

vetting processes and have Commission Approval.

Response TR _RAI-5.7.3-6(b}

See TR_Section 5.7.4.1 “Internal Exposure” intake or concentration of radioactive material in air will be
~compared to the ALl or the DAC value regarding a solubility classification “D” specified in 10 CFR Part 20
Appendix B {Tablel Occupational Values). 1

Response to the U.S. NRC’s Request for Additional information
Dewey-Burdock Uranium Project-Source Material License Application
Technical Report Submitted August 11, 2005, _ December 2010
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TR RAI-5.7.3-7
Please provide the ALARA goal for uranium intake.

Response TR RAI-5.7.3-7 -
See TR_RAl-Response and Replacement Pages; Section 5.7.3-7 for additional information concerning

primary ALARA goal for uranium intake.

TR RAI-5.7.3-8
Consistent with NUREG-1569, Acceptance Criterion 5.7.3(6), please evaluate the applicant's
respiratory program and provide this information.

.Response TR RAI-5.7.3-8

PPE in the form of respiratory protective equipment will be mandatory for workers in areas where

safeguards may not be adequate to maintain regulated exposure levels to airborne radioactive and/or

toxic materials. This protection program will be carried out in accordance with RG 8.15 and RG 8.31 and

will be administered by the RSO. The work areas that may have the potential for overexposure are
_ limited to the drying and packaging areas under normal operating conditions. '

. Response to the U.5. NRC's Request for Additional Information
. Dewey-Burdock Uranium Project-Source Material License Application : .
Technical Report Submitted August 11, 2009. . _ December 2010
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Response: TR RAI-5.7.3-1(a) and (b)

TR Seétion 5.7.3
Airborne Radfation Monitoring Program
And
TR Section 4.1
\

Air Flow Patterns addressed

in Gaseous and Airborne Particlates

Response to the U.S. NRC's Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
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. 5.7.3 Airborne Radiation Monitoring Program

Powertech (USA) will conduct an airborne radiation monitoring program at the project facility
which is consistent with the recommendations contained in RG 8.30. The facility will not
process ore. However, the facility will precipitate, dry (at low temperatures), and package
yellowcake. Therefore, the monitoring program will consist of monitoring radon decay products,
as well as airborne particulate monitoring. To ensure that measurements of radon and radon
progeny are representative of worker exposures, areas where workers are present often and for

extended periods of time will be monitored. The process is described in TR_Section 5.7.3.1.

Air flow patterns will be determined based on location of air inlets and air exhausts relative to
sources of airborne radioactive materials; neutrally buoyant markers may be utilized to determine
air patterns. Air flow patterns for worker areas will also be observed and monitored. If any
worker areas are altered in size or location the air flow will be re-evaluated in those areas. If
there is any reason to suspect a change in flow or pattern, the area will be evaluated for air flow
pattern changes. Radon detectors will be placed near a height of 3 to 6 feet between the source

and the area occupied by the workers.

‘ 5.7.3.1 Monitoring of Radon and Radon Decay Products

According to RG 8.30, measurements of radon decay products are a better measure for worker
dose than measurements of radon. Therefore, measurements of radon decay products will be

made in the facility.

Working level (WL) measurements for radon decay products will be made on a monthly basis in
areas where radon decay product concentrations are likely to exceed the LLD 0.03 WL as
described in RG 8.30. Figures 5.7-6 to 5.7-9 present the monitoring locations where radon decay
products are most likely to exceed 0.03 WL. Additionally, areas where the radon decay product
concentration exceeds 0.08 WL, as indicated by the monthly WL measurements, will be
measured for radon decay products on a weekly basis. For these areas, investigations will be
conducted to determine the source and corrective action will be taken if determined necessary by
the RSO. If four consecutive weekly measurements in an area show the concentration of radon
daughters to be at or below 0.08 WL, then the frequency of measurements in that area will return
to monthly. Areas proximal to radon sources that do not exhibit radon decay product
concentration-s above 0.03 WL, as indicated by monthly WL measurements, will have WL~
measurement frequency reduced to quarterly. The time, date, and state of operation of the
. equipment in the vicinity of the measurement will be recorded.

TR_RAI Response 5-37 December 2010
Dewey-Burdock Technical Report
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. . The measurements will be performed by collecting samples on filter paper with a low-volume air
sampler and analyzing the filter paper with an alpha counter using the Modified Kusnetz method
described in ANSI N13.8-1973 or an equivalent method. The air sampler and alpha counter will

be calibrated at the manufacturers’ suggest time interval.

TR_RAI Response 5-38 December 2010
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Response: TR RAI-5.7.3-1(c)

TR Section 5.7.3.2

Airborne Radiation Monitoring Program

Response to the U.S. NRC’s Request for Additional Information
Dewey-Burdock Uranium Project-Source Material License Application
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5.7.3.2 Airborne Particulate Monitoring

. Since there will be no ore grinding at the facility, no monitoring of airborne uranium ore dust
will be necessary. However, airtborne yellowcake will be monitored at the facility. The facility
will be dryi'ng yellowcake ﬂnder low temperature (approximately 450°F). No stack monitoring
will be required for this proposed action. According to the footnotes of 10 CFR 20 Appendix B,

yellowcake dried under low temperature should be considered soluble.

The limiting factor for health considerations for soluble uranium is chemical toxicity and not
radiation dose. According to the footnotes for the radionuclide tables in 10 CFR Part 20
Appendix B, “the product of the average concentration and time of exposure during a 40-hour
workweek shall not exceed 8E-3 (SA) pCi-hr/ml, where SA is the specific activity of the
uranium inhaled.” Also in the foot notes, the specific activity for natural uranium is
6.77E-7 Ci/g.

When the limit in the footnotes is divided by 40 hours and the specific activity of natural
uranium is taken into account, the 40-hr time-weighted average uranium concentration limit is 1
x 10" uCi / mL. This limit is consistent with the soluble uranium intake limit of 10 mg/week
specified in 10 CFR 20.1201.2(e).

. Areas meeting one of two criteria will be designated as airborne radioactivity areas. The first
criterion is airborne yellowcake concentrations greater than 1 x 107'° uCi / mL. The second
criterion is potential for personnel to be exposed to 25 percent of that concentration, averaged

over the number of hours exposed in a week (as recommended in RG 8.30).

In lieu of weekly 30 minute grab samples specified in RG 8.30, weekly low volume breathing
zone samples will be taken from representative workers in airborne radioactivity areas.
Breathing zone samples provide a better estimate of airborne particulate concentrations to which
workers are exposed, resulting in a more representative estimate of actual intakes. The

sensitivity of this method shall be at least 1 x 10™"! pCi / mL.

Breathing zone samples will be taken during non-routine operations with potential for a worker
to receive exposure to airborne yellowcake above 1 x 107" uCi/ mL. The monitoring type and
frequency for non-routine tasks will be described in the job-specific RWP as described in Section
5.2.2. The breathing zone samples will be evaluated quarterly to confirm that specified working

locations being monitored remain at acceptable working levels.
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All air samples will be analyzed for uranium within two working days after sample collection.

. The lower limit of detection (LLD) of all analyses of air sam